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DISSERTATIONES 
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i 
546.792.i.os:546.264 I 
Croat. Chem. Acta 37 (1965) 
Determination of the Composition and Stability of Complex 
Compounds of Thorium with Organic Dicarbonic Acids by the 
Precipitation Method 
H. Bilinski-Mato.Sic 
Institute »Rutler Boskovic«, Zagreb, Croatia, Yugoslavia 
The precipitation of thorium hydroxide in the pure system Th(N03), 
KOH is compared with the precipitation in the same system to which 
organic dicarbonic acids are added (phthalic, oxalic, maleinic, and f umaric) . 
All systems wer e prepared in statu nascendi and pH values were measured 
at equilibrium conditions. For the determination of different structur es of 
the precipitates light and electron microscopes were used . The composition 
and ch a racteristics of the formed precipitat es were d e termined by chemical 
analysis, IR a nd NMR cpectra. The composition of precipitates is : Th(OH)•, 
without water of crystallization; Th(Pht halate)2, without water of crystal-
lization; Thorium hydroxy-phthala te, polymer with unknown formula. 
The empirical formula, w hich gives the conditions for precipitation of 
thorium h ydroxid e in the presence of p ota ssium phtha late was described. 
The number of OH ions p er one thorium in soluble mixed complex of 
thorium with organic acids investigated was calculated . 
Part of this thesis is published in Croat. Chem. Acta 35 H(19. ~I3v) e3klovi· A 
Examiners: Prof. B. T ezak, Prof. D. Grdenic, and Prof. ._, 
Orai examination : November 25, 1964. 
Degree confe rred: May 22, 1965. 
Thesis deposited at the University Libra ry, Zagr eb and Institute »Ru-
<1 e r Bos kovic«, Zagreb. 




DCC-19 546.792.1.08 :546.264 l 
1. Determination of the Composi- Complexes i 
tion and Stability of Complex Fumarate i 
Compounds of Thorium with Hydrolysis i 
Organic Dicarbonic Acids by Maleate i 
the Precipitation Method Oxalate : 
. . . Phthalate 
I . B1lmsk1 H. Solubility 
II. Institute »Rull e r Boskovic«, za- Thorium 
greb, Croatia, Yugoslavia 
-- ---------------- ------ ~ - ------------ ---- - ---- ----------------------------------- -- ---- ---------- ·-----------------------------------------------------------· 
G.9ff 
BIBLIOGRAPHIA CHEMICA CROATICA B63 
DCC-20 (Univ. Zagreb) 546.33 :546. 792 :546.56 
Croat. Chem. Acta 37 (1965) 
Square Wave Polarographic Behaviour of Uranium(VI) and 
Copper(II) in Aqueous Solutions of Acetylacetone. 
Lj. Jeftic 
Institute »Ruller Boskovic«, Zagreb, Croatia, Yugoslavia 
Uranium (VI) forms complexes with acetylacetone and the following ionic 
species, in accordance with free acetylacetone concentration, are present in 
solution: free uranyl (Uo; + ion, urnnyl mono-acetylacetonato (U02acac + ), and 
uranyl bis-acetylacetonato (U02acac~ ) complex ions. The three mentioned 
ionic species are polarographically reduced to one cumulative, s. w. polar,0-
graphic peak. 
The height of the peak is dependent on the concentration of free acetyl-
acetone as well as of the total acetylacetone. When free uranyl ion is in excess 
in the solution, the s. w. peak height is constant. With increasing free acetyl-
acetone concentration the s. w. p eak height decreases and passes through a 
minimum for the solution with highest uranyl mono-acetylacetonato concen-
tration. Further increase of free acetylacetone concentration is accompanied 
by increase of s. w. peak height which approaches the constant value when 
the uranil bis-acetylaeetonato complex ion is in excess in the solution. 
On the basis of such results it was possible to calculate formal consecutive 
stability cons tan ts as: 103 Ki = 7 .5 and log K, = 4.8. 
Comparing the curves which represent the dependence of s. w. peal< 
height on free acetylacetone concentration with the curve which represents 
the theoretical distribution of the sum of the first and the third ionic species 
(if three ionic species are present in the solution) it was possible to calculate 
the over-au stability constant as: Jog (h = 12.3. 
It seems that adsorbed acetylacetone, which forms an adsorption layer 
on the mercury surface, is specifically penetrable for the different mentioned 
ionic species. 
On the basis of this assumption the influence of surface active agents on 
the s. w. polarographic reduction of uranyl acety!acetone was investigated. 
Tritone-X-100, as a surface active agent, decreases specifically the s. w. peak 
height of each uranyl acety!acetonate specia. From such specific d epression 
the over-au stability constant of uranyl acetylacetone complexes was calcu-
lated as: log 132 = 12.5. 
In the case of copper acetylacetonato complexes, in s . w . polarographic 
conditions copper mono-acetylacetonato (Cuacac+) complex ion is reduced in 
a wen defined peak. Due to that fact the cur ve which represents the depen-
dence of s . w. peak h eight on free acetylacetone concentration is identical with 
the theoretical distribution cu rve of second ionic species, if three ionic species 
are present in the solution. 
On the basis of such results it was possible to calculate the formal and 
over-an stability constants as: Jog Ki = 8.8, log K, = 7 .o and Jog 132 = 15. 7. 
Parts of this thesis were published and reported: Croat. Chem. Acta 35 
(1963) 203; ibid 211 ; Procs. 3rd Int . Congress of Polarography, Southampton, July 
1964, pp, 491-504. 
Examiners.: Prof. B. Tezak, Prof. I. Filipovic, and Dr. M. Branica . 
. Or<JJ exav.i,ination: July 13, 1964 ; Degree confered: October 23, 1965. 
, , , The~s deposited at the University Library, Zagreb and Institute »Ruder 
Bo§kov~J . <Zagreb. 
(11 ? · pages •. 30 · .iigures, 170 references, original in Croatian). 
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BIBL IOGRAPHIA CHEMICA CROATICA B65 
DCC-21 (Univ. Zagreb) 547 .291 :542.952.6 ' 
Croat . Chem. Acta 37 (1965) 
Fenomenology of the Precipitation Processes in Polymer 
Solutions. 
Study of the Precipitation Processes of the System Formic 
Acid-Durethan-Nonsolvent by Means of Differential 
Precipitation Turbidimetry 
F. F la jsman 
Organsko Kemijska Industrija OKI, Zagreb, Croatia, Yugoslavia 
In order to obtain additional Information on the factors Influencing the 
possibility of molecular weight distribution analysis by means of turbidimetric 
precipitation titration, a modified m ethod making possible the study of pre-
cipitation processes in statu nascendi has been applied to the various durethan 
fractions. water, methanol, propanol, dioxane, and methylformate has b een 
used as nonsolvents. 
The method consists of the preparation of a series of independent preci-
pitation systems by m ixing each time 0.5 ml. of the poilmer solution (0.2 g./100 
ml.) with 9.5 ml. of one the solvent - nonsolvent mixtures covering the 
whole precipitation region. All stages of the precipitation process are followed 
by measuring the 135 degrees turbidity vs . time, by means of a visual Pulfrich 
photometer in three spectral r egion. Precipitation processes have been cha-
racterized b y precipitation curves, time tyndallograms, and dispersion quoti-
ents. The following important requirements are fulfilled in this way: 
a) precipitation under constant concentration conditions 
b) the precipitate corresponding to the given amount of nonsolvent falls out 
as primary particles, and 
c) no influence of ageing on the correlation between turbidity and the amount 
of precipitate. 
The prima ry and secondary precipita tion processes can be registered 
separately. The nature of these processes is of predominant influence on the 
turbidimetric precipitation analysis, while the structure of the precipitate and 
the r efractive index is of minor importance. 
Precipita tion behaviour with water as nonsolvent satisfies all require-
ments for m olecular weight distribution analysis. Primary processes in alcohol 
m edia are very slow and induction periods are consequently observed, which 
are dependent on the solvent-nonsolvent ratio and molecular weight of the 
polymer. Dioxane and methylformate do not show precipitation selectivity on 
the molecular weight basis . 
The precipitates consist of fib rils when water is used as n onsolvent, while 
typical sph erullte aggregates arise with other nonsolvents. The tendency of the 
spherulites to aggregate Increases with the decrease in the dielectric constant 
of nonsolvent. 
Examiners: Prof. B. T efak , Prof. M. Mirnik, and Prof. R. Wolf. 
Oral Examination : .July 1, 1965; Degree confered: October 23, 1965. 
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BIBLIOGRAPHIA CHEMICA CROATICA B67 
MCC-12 (Univ. Zagreb) 
Master of Science Thesis 
Croat. Chem. Acta 37 (1965) 
547.963.32 
Application of Labeled Compounds in a Study of the Metabolism 
of Ribonucleic Acid after X-irradiation 
I. Pecevsky 
Institute »Ruder Boskovic«, Zagreb, Croatia, Yugoslav ia 
The m etabolism of ribonucleic acid (RNA) was examined in exponen-
tially growing cultures of Escherichia coli B irradiated with X-rays. Ade-
nine-8-"C and adenine-'H were used to label the RNA synthesized in 
various periods b efore or after th e irradiation. The radioactivity of the RNA 
fraction of irradiated and nonirradiated (control) culture was t h en compared. 
A loss of approx. 25 per cent of radioactivity from the RN/\ fraction was 
observed in the cultures irradiated with 16,000 r, suggesting that part of the 
RNA had broken down in bacteria during the postirradiation growth. The 
effect was obtained with several doses of X-rays, and was proportional to the 
dose in the examined range. The RNA synthesized in the early p eriods of 
postirradiation growth was broken d own at the same rate as the RNA syn-
thesized b efore the irradiation . 
Examiners: Prof. B. Te2ak, Dr. B. Miletic, Prof. V. Johanides, and 
Dr. M. Drakulic. 
Oral examination: June 25, 1965. 
Thesis deposited at the University Library, Zagreb and Institute »Ru<ter 
Boskovic«, Zagreb. 
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BIBLIOGRAPHIA CHEMICA CROATICA B69 
----l ::::::::: ::~k~:~~;.,;.;~;::~.;;:~~,:;~:~:~~~:;·1 
! ! K. Humski 
Institute »Ruc!er Boskovic«, Zagreb, Croatia, Yugoslav ia 
2-(L'i.S-Cyclopentenyl) ethyl-l, l-d2 tosylate was prepared and converted to 
exo-norbornanol-6,6-d2 by solvolysis in 80'/o aqueous acetic acid . 
The proton magnetic resonance spectrum of this compound was recorded 
and the peak area integrated. The spectrum indicates 10-15°/o of 1,3-type deute-
rium migration. 
Thus obtained exo-norbornanol was converted to the p-bromobenzene,-
sulfonate and the rate constants for solvolysis in 100•/o a cetic acid d etermined 
for the deuterated and undeuterated compound u sing an automatic recording 
pH-stat. A secondary isotope effect of (k11/k 0 ) 1.13 was observed. 
The isotope effect and the observed hydrogen migration are discussed 
and possible explanations given. 
On the basis of this work further investigations and experiments a re 
planned. 
Thesis was partly published : Croat. Chem. Acta 31 (1965) 3. 
Examiners : Prof. B. Tefak , Dr. D. E. Sunko, and Dr. I. JambreMc 
;::::::::' Oral examination: February 11, 1964 . Thesis deposited at the Ui.\versity Library and Institute ·•Ru<1er Bo~ko-
vic«, Zagreb. 
(50 pages, 3 f i gures, 4 tables, 20 spectra, 27 references, original in Croatian .) 
K. HUMSKI 
MCC-13 (Univ. Zagreb) 
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BIBLIOGRA PHIA CHEMICA CROATICA B 71 
-----------------------------------------------,-------------------------------------- ·---------------------------------------------; 
M CC-14 (Univ. Zagreb) 542.65:546.799.1 
M aster of Scien ce Thesis 
Croat. Chem. Acta 37 (1965) 
Precipitation and Hydrolysis of Uranium (VI) Compounds in 
Aqueous Solutions 
B. T omazic 
Institute »Ruder Boskovic«, Zagreb, Croatia, Yugoslavia 
The conditions for the formation of precipita t es in the systems: uran
yl 
nitrate - potassium hydroxide - potassium nitrate have been studi
ed. The 
compositions of the precipitates so formed were obtained by means
 of the 
polarographic m ethod. The NMR-method was used for the characteris
ation of 
the hydration states of the dried precipitates . In the systems: urany
l nitra-
te - potassium hydrox ide the ratio UO~ + : OH- characteristic for the first ap-
p eara nce of precipitate, is d ependent on the uranyl nitrate concentra
tion. At 
a distinct ratio UO~ + : OH- the content of progressive precipitation of uranium 
is d ecreased . On both sides of the precipitation minimum, the precipit
ates are 
visually different. Chemical a nalysis has shown that at high er uo~+: OH-
ratios the h eptauranate is formed, at lower ratios the composition corre
sponds 
to diuranate. 
The system : 1 X 10-3 M uranyl nitrate and 1. 7 - 3.5 X 10-a M potassium h
y -
drox ide is optically clear, with no precipitation even after a prolonged
 period 
of time. The addition of potassium nitrate as »neutral electrolyte« cau
ses the 
precipitation of p otassium ura nates. The ratio U/K decreases with inc
reasing 
pH, it r each es the value 1 at pH 10 and k eeps it a bove pH 10. The p
roposed 
action of the »n eutra l electrolyte« is incorporation of the cation i
nto the 
fo rmed precipitate, excluding the coagulation mechanis m . NMR studi
es have 
shown the presence of hydroxyl groups and water of crystaliza tion in th
e dried 
precipitates, the relative quantities b eing dependent on the experimen
ta l con-
ditions. 
Examiners: Prof. B . Teza k, Prof. M. Mirnik, and Dr. M. Bra nica 
Oral examination: December 13, 1963. 
Thesis deposited at the University Library, Zagr eb and Institute »Rud
er 
Boskovic«, Zagr eb. 
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BIBLIOGRAPHIA CHEMICA CROATICA 
MCC-15 (Univ. Zagreb) 
M ast er of Science Thesis 
Croat. Chem. Acta 37 (1965) 
B 73 
542.61 :546.72 
The Study of the Third Phase Formed in the Extraction System: 
Ferric Chloride Hydrochloric Acid-Water-Isopropyl Ether• 
D. M aljkovic 
Faculty of Technology, University of Zagreb, Sisak, Croati a, Yugoslavia 
Experimental investigations of heterogeneou s systems: ferric chloride 
-water-isopropyl ether and ferric chloride-hydrochloric acid-water-isopropyl 
ether at 20'C were done. 
On the basis of experimental results the equilibrium compositions of 
phases, tie lines in twophase region, isothermal curve and the type of th~ 
threecomponent system: ferric chloride-water-isopropyl ether are determined. 
Qualitative diagrams of the volumenes of phases vs . quantity of one of the 
components in fourcomponent system: ferric chloride-hydrochloric acid -wa-
ter-isopropyl ether in the conditions where the third phase is present, are 
given. 
The equilib rium compositions of phases of th e fourcomponent system in 
twophase and threephase region, for various initial concentrations of hydro-
chloric acid and ferric chloride are also determined. On the basis of these 
results ortogonal projections of points representing the compositions of phases 
in tetrah edra! model are drawn. 
Stability of isolated third phase during the period of six months is inve-
stigated. · 
Finally the results are discussed from the point of view of physico-che-
m ical separation methods and compared with earlier published results by 
other authors. 
Examiners: Prof. B. Tezak, Dr. M. Branica, and Prof. c . Elorc:tevic. 
Oral examination: November 22, 1965 
Th esis deposited at Institute »Ruc:ter BoSkovic« and University Library, 
Zagreb. 
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BIBLIOGRAPHIA CHEMICA CROATICA 
MCC-16 (Univ. Zagreb) 
Master of Science Thesis 
Croat. Chem. Acta 37 (1965) 
B75 
542.8 :546. 79 
Pre.parative Continuous Electrophoretic Separation of Radionuclides 
and Components of Cyclotron Targets in Oxalic Media 
V. Jovanovic 
Institute »Ruder Bo~kovic«, Zagreb, Croatia, Yugoslavia 
An electrophoretic separation on model systems of magnesium [Na"-
-Mg-Al] and rubidium [Rb-Sr"'-Y'°] cyclotron targets was studied. The opti-
mal conditions for electrophoretic separations were obtained at 10-2 M oxalic 
acid (H20X-NH40H ... pH 5.5). Aluminium (y ttrium) migrates to the a n ode, 
sodium (rubidium) to the cathode, w hile magnesium (strontium) does not show 
any considerable migration rate. The optimal conditions were applied for 
continuous electrophoretic technique a separation of carrier free Na" and 
Bataa on tracer level was performed from the irradiated magnesium and 
cesium cyclotron target r espectivelly. The anodic dissolution of irradiated 
magnesium cyclotron target in oxalate m edium was studied in view of shorten-
ing the time of the actual electrophorelical separations. Under the given exp e-
rimenta l conditions it was possible to separate the complete cyclotron target 
in 10 to 12 hours. 
This work was particularly presented on The 10-th Meeting of the Che-
mists of P . R. Serbia, B eograd, Yugoslavia, January 1963 and on the Sympo-
sium on the Mechanism of Separation Processes in Radiochemistry, Herceg 
Novi, Yugoslavia, October 1965. 
Examiners: Prof. B. T ezak, Dr. z. Pu~ar, and Dr. M. Branica. 
Oral examination: Sept£mber 10, 1965. 
Thesis deposited at the University Library and Institute »Ruder Bosko-
viC<<, Zagreb. 
(88 pages, 28 figures, 62 references, original in Croatian) 
V. JOVANOVIC 
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BIBLIOGRAPHIA CHEMICA CROATICA B77 
MCC-17 (Univ. Zagreb) 
Master of Science Thesis 
546.882-86 :546.883-83 
Croat. Chem. Acta 37 (1965) 
Some Coordination Complexes of Niobium(V) and Tantalum(V) 
V . Katovic 
Institute »Rueter Boskovic«, Zagreb, Croatia, Yugoslavia 
Complexes of the type MX2AcAc(OR)2, where M = Nb(V), Ta(V); X = Cl, 
Br; AcAc = acetylacetone; R = -CH3, -C2Hs h ave b een prepared from the 
metal pentahalides and acetylacetone in the parent alcoholic solutions. They 
are stable crystalline substances, but in solutions in alcohols interactions with 
solvent molecules occur, as evident from conductivity and molecular weight 
studies. Powder X-ray diffraction photographs have shown that the methoxo 
chloro and bromo derivatives of niobium and tantalum are isomorphous, tile 
analogous ethoxo complexes fo rming another isomorphous group. Infra-red 
spectra h ave been analysed and a tentative assignment of some characteristic 
vibrational modes is given. Meta l-ligand vibrational modes appear at frequen-
cies close to those in other metal acetylacetonates and metal alkoxides. 
Under similar experimental conditions, starting from NbOCla and acetyl-
acetone in methyl and ethyl alcoh ol solutions, complex derivatives of the same 
type, NbCJ,AcAc(OR)2, have b een isobted . These results imply the unexpected 
solvolysis of the niobium-oxygen bond in alcohol solutions. 
A compound of the formula (NbOCbAcAc), has been isolated from the 
reaction of NbOC!a with acetylacetone. Infra-red spectrum of this oxo-dichloro-
-acetylacetonato niobium(V) r evea ls the presence of co-ordinated acetylacetone 
and the vibrational modes of the niobium-oxygen double bond. D euteration 
studies p ermitted the assignment of some bonds. 
The thesis was reported in part at the 7"' International Conference on 
Co-ordination Chemistry, Stockholm and Upsala, June 1962, and partly publi-
shed: J. I norg. Nuci. Chem., 25 (1963) 1099 ; Chem. and Ind., 1963, 411. 
Examiners: Prof. c . Florc::tevic, Prof. D. Grdenic, and Prof. M. Mirnik. 
Oral examination: October 17, 1963. 
Thesis deposited at the University Libra ry and Institute »Ruder Bo§ko-
viC-<-<, Zagreb. 
(56 pages, 4 figures, 5 references, original in Croatian) 
V. KATOVIC 
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BIBLIOGRAPHIA CHEMICA CROATICA B79 
MCC-18 (Univ. Zagreb) 
Master of Science Thesis 
547.449.03 
Croat. Chem. Acta 37 (1965) 
Dipole Moments and Atomic Polarisation of Some Metallic 
Derivatives of 1,3-Diketones 
D. Sevdic 
Institute »Ruder Boskovic«, Zagreb, Croatia, Yugoslavia 
Investigations of dipole moments of some metal acetylacetonates have 
shown, that in these molecules unexpectedly high values of the dipole mo-
m ent s have been calculated on basis of Everard et al. and Guggenheim method. 
To get a better insight into this interesting phenomenon, measurement~ 
were carried out on a large number of co-ordination complexes of 1,3-diketones. 
Dipole moments of Be(II), Ni(II), Al(III), Fe(III), Th(IV), Zr(IV), Ce(IV), and 
V(IV) acetylacetonates were determined. ~'or comparison with the literature 
data, measurements with Be(II), Al(III), Fe(III), Th(IV), and Zr(IV) acetylaceto-
nates were repeated. Dipropionylmethane derivatives of Be(II), Cu(II) and 
Ni(II) were also examined, in order to see what is the influence of the chelate 
group change on the dipole moment value. Dipropionylmethane was used as 
ligand because i ts derivatives are b ett er soluble in benzene than the metal 
acetylacetonates, and th e m easurements were therefore easier. Values of these 
dipole moments a r e discussed in comparison w ith the values received for 
metal acetylacetonates. 
From experimental data obtained with acetylacetonates, the dipole mo-
ments have b een calcula ted on basis of Everard et al. and Guggenheim method. 
By both methods the same dipole moment values were obtained. In conse-
quence, dipole moments of dipropionylmethano metal complexes were derived 
only by Guggenheim method, w hich is more simple for calculations, as well 
as for the experimental work. 
Examiners: Prof. D. Grdenic, Prof. c. Dordevic, and dr. M. K esler. 
Orai examination: April 1, 1964. 
Thesis deposited at the University Library and Institute »Ruder Bo~ko­
viC« , Zagreb. 
(80 pages, 62 references, original in Croatian) 
D. SEVDIC 
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BIBLIOGRAPHIA CHEMICA CROATICA B81 
- - :~~~;01 8~,.n:, :~;:;, c~,~ ~''~ '' cl9~5) ~~;~;; ;~;;~; I 
V. Simeon 
Chelatir~g Properties of Some Natural Amino Acids 
Laboratory of Analytical and Physical Chemistry, Insti
tute for Medical Re-
search, Yugoslav Academy of Sciences and Arts, Zagreb
, Croatia, Yugoslavia 
Complex equilibria in solutions containing the ions of biv
alent cad -
mium, copper, nickel, lead and zinc as well as optical iso
mers of a lanine 
and pheny lalanin e, were studied b y potentiometric titratio
n m ethod. The 
stability constants of complex species existing in s uch soluti
ons were d et er-
mined. The stabilities of complex species formed b y investiga
ted metals with 
enantiomeric forms of alanine and phenylalanine were fo u
nd to b e equal. 
A theoretical equatio n for the stability of complexes contain
ing both dextro 
and laevo forms of the ligand was deduced. The pK valu es
 of alanine and 
phenylalanine were determined and correlated with the exp
erimentally de-
termined stability constants. Phen y lalaninato complexes ar
e b y about 0.3 
kcal/Mole more stable tha n would b e expected on the groun
d of thermody-
namic considerations. The fact could b e explained by diffe
rences in solva-
tion energies of alanine and phenyla lanine molecules influen
cing the activity 
coefficien ts of the respective species. 
Examiners: Prof. B. T ezak , Prof. 0. A . W eber, and Prof. c. Djordjevic. 
Oral examination: December 3, 1965. 
Thesis deposited at the Central Chemical Library , Zagreb a nd 
Institute of 
M edical R esearch, Zagreb 
(60 pages, 14 figures, 57 references, origina l in Croatian) 
V. SIMEON 
MCC-19 
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I. Simeon V. 
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BIBLIOGRAPHIA CHEMICA CROATICA B83 
MCC-20 547 .779 :542.941.7.07 
Master of Science Thesis 
Croat. Chem. Acta 37 (1965) 
The Preparation and Properties of Tetrahydroindazolon 
Carboxylic Acids and Cyclohexylamino Acids 
as the Metals Sequestering Agents 
V. Turjak-Zebic 
Institute »Ruder Boskovic«, Zagreb, Croatia, Yugoslavia 
The d issociation contants and neutra lization equiva lents of tet rahydro-
indazolon carboxylic acids and cyclohexylamino acids in dioxan e-water were 
determined by potentiometric miero-titrations. 2-Phenyl-4 ,5,6,7-tetrahydro-
indazol-3-one-5,5-dicarboxylic acid (FIDA) indicat ed chelatizing tend en cies. 
The complex-formation of the indazolon carboxylic acids with copper 
and alkaline earth metals was investigated potentiometrically. 
The »up and down« method adopted for FIDA's testing shows low 
toxicity Of FIDA and its possible use in physiological systems. 
The quantitative separation of barium from strontium using FIDA as 
separating agent was described. 
Thesis was partly published: Croat. Chem. Acta 36 (1964) 221. 
Examiners: Prof. M. Prostenik, Prof. N. Allegretti, and Dr. v. Skaric 
Thesis deposited at the Institute »Ruc:le r Boskovic«, Zag reb. 
(66 pages, 16 figures, 3 tables, 53 references, original in Croatian) 
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M aster of Science Thesis 
Croat. Chem. Acta 37 (1965) 
Microanalytical Determination of Sulphate in Conjugated 
Serotonin Metabolites 
o. H adzija 
I nst'itute »Ruder Boskovic«, Zagreb, Croatia, Y ugoslavia 
It was shown that Dodgson and Spencer microbenzidine method was 
not reliab le in microdetermination of sulphate in 0-sulphate conjugates, 
because the benzidine sulphate could not be freed compl etely from benzidine. 
Antonopulos modificath:m of this method gave good results only when 
0-su lphate conjugates were hydrolized chemically. In enzymatic hydrolyza-
tes obtained valu es of b en zidine sulphate were constantly too low. It was 
found that the reason for the low values was a partial adsorption of sul-
phate on proteins. 
A procedure was elaborated b y which in enzymatic hydrolyzates of 
0 -sulphate conj u gates amounts of 100-200 µg . of sulphate could b e determi-
ned within 1-2°/o·. The p roteins in h ydrolyzate were precipitated with ethanol, 
centrifuged, the precipitate washed thoroughly twice with ethanol-water 
(1 : 1) and the sulphate was determin ed as benzidine sulphate colorimetri-
cally in ea ch fraction separately. 
Examiners : Prof. z. Supek, Dr. N. Muic, and Dr. D. Keglevic 
Thesis deposited a t the I nstitute »Ruder Boskovic«, Zagreb. 
(53 pages, 4 figures, 14 tables, 22 r eferences, original in Croatian) 
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